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Description 

This invention relates to an apparatus and a 
method for the manufacture of optical articles. 
More particularly it relates to an apparatus and 
method for the manufacture of optical articles from 
reactive components. 

Background Art 

Optical articles, that is devices for aiding vision, 
whether through image magnification, image inten- 
sification, or vision correction, are well known. Ex- 
amples of such articles include camera lenses, 
binocular and telescope lenses, spectacle lenses, 
intraocular lenses, contact lenses, and lenses used 
in corneal transplants and implants. 

Glass was the earliest material used to make 
such devices. However, glass has been replaced 
by polymeric materials as the material of choice in 
many such devices. 

Often polymeric optical devices are made from 
reactive organic precursors by reacting (e.g., poly- 
merizing, vulcanizing, etc.) one or more compo- 
nents in a mold. Examples of such processes are 
disclosed in U.S. Patent Nos. 4,121,896 and 
4,208,364 which are directed to a mold device and 
a method of using that device, and in U.S. 
4,469,646 which is directed to another molding 
method. These processes are illustrative of the 
techniques employed to manufacture vision cor- 
recting lenses such as contact lenses by molding 
techniques. 

These molding processes suffer from the dis- 
advantage that the mold halves employed are often 
not properly aligned with one another (i.e., their 
principal longitudinal axes are not in coincident 
alignment) so that the resultant lenses are toric, 
i.e., they contain cylinder and prism defects. This 
occurs because the mold members are generally 
placed together by hand and then, optionally, 
pressed together. However, pressing the mold 
halves together in this fashion often fails to prop- 
erly align the mold halves. Accordingly, great care 
must be taken when placing the mold halves to- 
gether. 

Disclosure of the Invention 

The present invention overcomes these dis- 
advantages. It provides a method in which the mold 
halves are automatically (or self) aligned and an 
apparatus which accomplishes this self-alignment. 
As a result, optical articles are made which are free 
from toricity, cylinder and prism defects caused by 
misalignment. 

According to one aspect of this invention there 
is provided a method for the manufacture of optical 



devices from reactive precursors comprising the 
steps of: 

I. providing 

A. a mold which has 

5 (a) a first mold portion which has a first 

molding surface with a first principal lon- 
gitudinal axis; 

(b) a second mold portion which has a 
second molding surface with a second 
io principal longitudinal axis and which is 

adapted to cooperate with said first mold 
portion to form a cavity to receive said 
reactive precursors; 

B. a molding device which has separate top 
75 and bottom mold supports, said mold sup- 
ports being oriented vertically with respect to 
one another, and being movable vertically 
with respect to one another, wherein 

(a) said top mold support has a first planar 
20 surface for contacting said first mold por- 
tion and positioning means for positioning 
and holding said first mold portion on said 
first planar surface so that said first princi- 
pal longitudinal axis is maintained perpen- 

25 dicular to said first planar surface; 

(b) said bottom mold support has a sec- 
ond planar surface for contacting said sec- 
ond mold portion and locating means for 
positioning said second mold portion on 

30 said second planar surface, said second 

planar surface being maintained in op- 
posed, parallel relationship to said first 
planar surface; 

II. placing said first and second mold portions 
35 together to form said cavity and supporting said 

second mold portion on said locating means of 
said second planar surface; 

III. moving said first planar surface into contact 
with said first mold portion so as to position the 

40 first and second principal longitudinal axes per- 
pendicular to said first and second planar sur- 
faces respectively and place said axes in co- 
incident alignment with each other; 

IV. securing said first mold portion to said first 
45 planar surface by means of said positioning 

means and removing said first mold portion from 
said second mold portion by moving the mold 
supports vertically away from one another while 
maintaining the coincident alignment; 
so V. injecting reactive material into said second 
mold portion; 

VI. closing said mold by vertically moving said 
first mold portion into said second mold portion 
while said first mold portion remains attached to 

55 said first planar surface in said coincident align- 
ment thereby causing said reactive material to 
assume the shape of said cavity; 

VII. at least partially reacting said reactive ma- 
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terial while said first and second planar surfaces 
contact said first and second mold portions; and 
VIII. recovering said optical device from said 
mold. 

According to a feature of this invention there is 
provided a method for the manufacture of a vision 
correcting optical device comprising the steps of: 

A. providing a mold which is comprised of 

(a) a cylindrical male mold portion having a 
base around a first end thereof, an exterior 
molding surface capable of forming a first 
optical surface on a second end thereof and 
a first principal longitudinal axis; 

(b) a female mold portion having a hollow 
shell, a support surrounding a top end of said 
shell, an interior molding surface at the bot- 
tom end of said shell and together with said 
shell defining a receptacle for receiving said 
male mold portion and a second principal 
longitudinal axis; 

B. providing a mold alignment device comprised 
of 

(a) a male mold support having a first planar 
surface with vacuum positioning means there- 
on, said vacuum attaching means having (i) a 
first cavity in said first planar surface, (ii) a 
cylindrical body in said first cavity and pro- 
jecting therefrom, (iii) a flange surrounding 
said cylindrical body, and (iv) a passageway 
therethrough for connection to a vacuum 
pump; 

(b) a female mold support having a second 
planar surface parallel to said first parallel 
surface, said second planar surface having 
locating means thereon which have (i) a sec- 
ond cavity in said second planar surface, (ii) 
an outer sleeve in said second cavity, (iii) an 
inner sleeve in said outer sleeve with an end 
of said inner sleeve projecting above said 
second planar surface, and (iv) a shoulder 
portion on said end of said inner sleeve; 

C. inserting said male mold portion into said 
receptacle of said female mold portion to form a 
mold assembly with said interior and exterior 
molding surfaces in confronting relationship to 
form a molding cavity; 

D. placing said female mold portion of said 
assembly on said shoulder of said locating 
means of said female mold support; 

E. moving said first planar surface of said male 
mold support into contact with said male mold 
portion and holding said male mold portion 
thereto via said vacuum positioning means while 
maintaining said first and second planar sur- 
faces in a parallel relationship to each other; 

F. urging said top and bottom planar surfaces 
toward one another a sufficient distance so as to 
position said first and second longitudinal axes 



at right angles to said planar surfaces and place 
said axes in coincident alignment with each oth- 
er; 

G. opening said molding cavity by vertically 
5 removing said male mold portion from said fe- 
male mold portion while said male mold portion 
remains held to said first planar surface in said 
coincident alignment; 

H. charging a quantity of reactive material to 
10 said female portion; 

I. closing said molding cavity by inserting said 
male mold portion into said female mold portion 
with said male mold portion held to said first 
planar surface in said coincident alignment; 

75 J. reacting said reactive material; and 

K. recovering said optical device from said 
mold. 

According to another feature of this invention 
there is provided an apparatus for molding optical 

20 devices comprising a top mold support which has a 
first planar surface, a vacuum positioning means on 
said first planar surface comprising (i) a first cavity 
in said first planar surface, (ii) a cylindrical body in 
said first cavity having a portion projecting there- 

25 from, (iii) a flange around said projecting portion, 
and (iv) a passageway therethrough for connection 
to a vacuum pump; 

a bottom mold support which has a second planar 
surface parallel to said first planar surface, a locat- 

30 ing means on said second planar surface compris- 
ing (i) a second cavity in said second planar sur- 
face, (ii) an outer sleeve in said second cavity, (iii) 
an inner sleeve in said outer sleeve having a por- 
tion that projects above said second planar surface, 

35 and (iv) a shoulder portion on said projecting por- 
tion, 

a frame having guide means thereon, said guide 
means passing through said top and bottom sup- 
ports for permitting vertical movement of said top 
40 and bottom supports with respect to each other 
while maintaining said first and second planar sur- 
faces parallel to each other. 



45 



Brief Description of the Drawings 



The present invention will be described with 
reference to the accompanying illustrative drawings 
wherein like reference characters refer to the same 
elements throughout and wherein 
50 FIG. 1 is a side view of an apparatus according 
to the invention; 

FIG. 2 is an enlarged cross sectional view of a 
bottom mold support with a mold supported 
thereon; 

55 FIG. 3 is an enlarged cross sectional view of the 
top and bottom mold supports in the closed 
position so as to align the mold; and 
FIG. 4 is an enlarged cross sectional view of the 
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top and bottom mold supports in the open posi- 
tion with reactive material introduced into the 
lower or female mold half. 

Detailed Description 

Referring first to FIG. 1, the apparatus of the 
invention comprises top support 10 and bottom 
support 1 1 . Each is linearly moveable with respect 
to the other so as to open and close first mold 
portion 12 (here shown as a male mold half) and 
second mold portion 13 (here shown as a female 
mold half). Support 10 comprises a first planar 
surface 14 and positioning means 15 for holding 
first mold portion 12. Support 11 comprises a sec- 
ond planar surface 16 which is in confronting, par- 
allel relationship to planar surface 14. Planar sur- 
face 16 has locating means 17 for holding second 
mold portion 13 in constant position throughout the 
operation of the apparatus. 

The apparatus of the invention preferably com- 
prises several additional features which include, by 
way of example, a frame 18 which supports guiding 
means 19 (here illustrated as four columns - two 
behind the two shown); conveying means 20 (here 
illustrated as a continuous motor driven conveyor 
belt - motor not shown); and radiation means 21 
and 22 (here shown as banks of ultraviolet lights). 

Guiding means 19 are fixed to frame 18 at 23, 
24, 25 and 26. The columns pass through top 
support 10 such that the top support may move 
freely up and down them. A backing plate 27 is 
located above, and substantially parallel to, top 
support 10. Backing plate 27 is moveable on the 
columns. Bushings 28 and 29 are provided on 
backing plate 27 to aid in guiding the columns. 

Top support 10 is attached to backing plate 27 
by rods 30 and 31. These rods are permanently 
secured to the top support 10 but permit backing 
plate 27 to slide thereon. 

The apparatus further preferably comprises a 
switching means 32 which cooperates with a tab 33 
on bottom support 1 1 to stop the horizontal travel 
of the bottom support through the apparatus. A 
height adjustment means 34 is also preferably pro- 
vided. As shown here, it is attached to the lower 
portion of frame 18. It controls the downward 
movement of top support 10 thereby controlling the 
thickness of whatever optical article is to be made. 

Top support 10 is moved vertically by means 
of a motor 35. Motor 35 is attached to backing 
plate 27 by a cable 36 which passes around a 
pulley 37 and connects to the backing plate 27 at 
38. 

Referring now to FIGS. 2-4, details of one 
embodiment of the top and bottom supports 10 
and 11 and the first and second mold portions 12 
and 13 will be discussed. 



The first and second mold portions 12 and 13 
are preferably held in a desired position on the 
planar surfaces 14 and 16 of supports 10 and 11 
by positioning means 15 and locating means 17. 

5 The positioning means 15 is seen most clearly in 
FIG. 3 and the bottom half of FIG. 4. The locating 
means 17 is seen most clearly in FIGS. 2-4. 

Positioning means 15 may be of any desired 
shape. It is shown here as being generally cylin- 

10 drical and is held in cavity 52 in top support 10. It 
has a flange portion 46 which contains a recess 47. 
Recess 47 is connected to channel 48 in the top 
support 10 by passage 49. The recess 47, channel 
48 and passage 49 combine to provide a pathway 

is through the positioning means 15 for attachment to 
a vacuum pump (not shown). Surface 50 on posi- 
tioning means 15 is preferably a precision flat 
surface which is preferably maintained in a parallel 
relationship to surface 14 and which contacts 

20 equally precise flat surface 51 on the first mold 
half. This permits accurate placement of first mold 
portion 12 on positioning means 15. The first mold 
portion can then be accurately secured to the posi- 
tioning means by merely turning on the vacuum 

25 pump. 

Other techniques can, of course, be utilized to 
secure the first mold portion to the top mold sup- 
port. For example, a thin layer of magnetic material 
could be applied around surface 51 so that metal 

30 positioning means would attach thereto. Alternative- 
ly, a layer of a pressure sensitive adhesive could 
be attached to either surface 50 or surface 51 to 
secure the first mold portion to the positioning 
means. Yet other securing techniques are possible 

35 as will be understood by those skilled in the art 
and are intended to be included within the scope of 
this invention. 

Locating means 17 may be of any desired 
shape. It is shown as being generally cylindrical 

40 and is held in chamber 53 in bottom support 1 1 . It 
comprises an outer sleeve 54 and an inner sleeve 
55. Outer sleeve 54 has a top horizontal surface 
62. Inner sleeve 55 extends above outer sleeve 54 
and has a shoulder portion 56 having vertical sur- 

45 face 59 and horizontal surface 60 around its upper 
end to receive second mold portion 13. Preferably 
inner sleeve 55 is slidable in outer sleeve 54. 

The positioning means 15 and the locating 
means 17 may, of course, have a variety of other 

so configurations. Those illustrated in the drawings are 
merely representative. Furthermore, a plurality of 
positioning and locating means may be employed 
on each of the top and bottom supports. The array 
of positioning and locating means must be identical 

55 for a given set of top and bottom supports so as to 
permit coincident alignment of the mold halves on 
the two supports. 

The mold portions employed in the present 



4 



7 



EP 0 227 365 B1 



8 



invention may also be selected from a variety of 
configurations. For purposes of illustration, a mold 
comprising a simple male mold half and a simple 
female mold half are shown. The male mold half 1 2 
comprises a base 39, a cylindrical body 40 which 
extends upward from base 39, and a first or ex- 
terior molding surface 41 which closes the top of 
body 40. The male mold half shown is hollow. 
However, this is done solely for convenience and to 
lessen the amount of material used to make the 
mold. 

The female mold half 13 comprises a base 42, 
a cylindrical body 43 which extends upward from 
base 42, and an interior molding surface 45 which 
closes the bottom of body 43. Base 42 has bottom 
flat surface 61. Cylindrical body 43 and interior 
molding surface 45 define a cavity 44 which is 
adapted to receive the male mold half 12. The first 
and second mold portions each have a principal 
longitudinal axis which, most preferably, is coinci- 
dent with the principal longitudinal axes of the two 
molding surfaces. 

Female mold half 13 further comprises an an- 
nular recess 57 which is adapted to be received on 
shoulder portion 56 of the locating means 17. The 
relative diameters of recess 57 and shoulder por- 
tion 56 are preferably such that second mold half 
13 is held on the shoulder portion by means of 
friction. In this case it is highly desirable that the 
contacting surfaces of recess 57 and shoulder por- 
tion 56 are precision made and are complimentary 
to one another to insure that the second mold half 
will be held in proper alignment during the lens 
manufacturing process. The force holding the sec- 
ond mold half on the locating means should be 
sufficient to maintain the second mold half in prop- 
er alignment during lens manufacture, but not be 
so great as to prevent the second mold half from 
being properly aligned during the alignment step of 
the lens manufacturing procedure. 

If the diameter of recess 57 is too large to 
permit the second mold half to be held on surface 
59 of shoulder portion 56, then the second mold 
half will contact and be supported by horizontal 
surface 60 of the shoulder portion. In this instance 
surface 60 and surface 61 will contact. Alternative- 
ly, horizontal surface 60 could contact horizontal 
top surface 62 of the outer sleeve. In either case, in 
order to insure that the bottom mold half is prop- 
erly aligned, these surfaces must be precision or 
flat surfaces which permit the longitudinal axis of 
the bottom mold half to be maintained at 90° to 
surface 16. 

The operation of the lens manufacturing pro- 
cess will be discussed primarily with reference to 
FIG. 1. During the process the male mold half 12 is 
placed in the female mold half 13 and this assem- 
bly is then placed on the locating means 17 of the 



bottom support 11. This assembly is shown in 
detail in FIG. 2. As can be seen, the male mold half 
12 is generally slightly askew so that the principal 
longitudinal axes of the two mold halves are not in 

5 coincident alignment. 

Preferably the mold halves have been pre- 
viously ultrasonically cleaned in a bath containing 
distilled water and a surfactant for at least one 
hour, rinsed in cold tap water, then with distilled 

w water, and then blown dry with nitrogen. It is also 
preferred that certain types of the first and second 
mold elements (e.g., those made from poly- 
propylene) have been plasma treated with, for ex- 
ample, an oxygen plasma at a plasma pressure of 

75 0.25 mm of Hg and 50 watts of power for 10 
seconds. 

Referring again to FIG. 1 , the assembled molds 
and bottom support 11 are then transported from 
position A (the assembly station) to position B (the 

20 alignment station) by the conveying means 20. The 
travel of the conveying means 20 is stopped when 
switch 32 is contacted by tab 33. The switch and 
the tab are located so as to insure that the support 
means 1 1 stops at the same location relative to top 

25 support 10 every time. This location is selected to 
insure that the positioning means 15 on top support 
10 are aligned with the locating means 17 on 
bottom support 1 1 . 

Once bottom support 11 has been properly 

30 positioned at the alignment station, the top support 
10 is placed in contact with and pressed against 
the male mold half 12 as is shown in FIG. 3. This 
step corrects any deviations in alignment which 
may be present and puts the principal longitudinal 

35 axes of the first and second mold halves and that 
of the locating means into coincident alignment. 
For example, if male mold half 12 is not properly 
aligned, the mating contact between surface 50 on 
positioning means 15 and surface 51 on male mold 

40 half 12 will correct the misalignment. Moreover, if 
female mold half is not resting on surface 60 of 
locating means 17 (and is therefore not properly 
aligned), the pressure applied to the female mold 
half 13 through the male mold half 12 will force the 

45 female mold half to right itself on locating means 
17 and go into proper alignment. 

When the male mold half is placed in the 
cavity 44 of the female mold half, and the two mold 
halves aligned with respect to one another, the 

so exterior and interior molding surfaces 41 and 45 
are in opposed, confronting relationship. The space 
between these surfaces defines the shape and 
thickness of the optical article to be made. The 
curvature of the two molding surfces can be varied 

55 so as to achieve the desired optical surfaces on the 
finished optical article. 

After coincident alignment is achieved, male 
mold half 12 is secured to the positioning means 
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15, in this case, by vacuum. Male mold half 12 is 
then withdrawn from female mold half 13 by raising 
the top support 10. See FIGS. 1 and 4. Male mold 
half 12 remains attached to top support 10 and 
accordingly remains in coincident alignment. 

With the two mold halves apart, a predeter- 
mined quantity of reactive material 58 is charged to 
female mold half 13. See FIG. 4. The mold is then 
closed by lowering top support 10 and inserting 
male mold half 12 into cavity 44 of female mold 
half 13. During this operation the mold halves re- 
main in coincident alignment. 

The downward travel of top support 10 and the 
male mold half is stopped by both the presence of 
reactive material 58 and the presence of height 
adjustment means 34. Height adjustment 34 is 
preferably provided to determine when the mold 
has been closed to a desired point and stop down- 
ward travel of top plate 10. While FIG. 1 shows a 
single height adjustment means, it is understood 
that more than one may be employed if desired. 

In a preferred embodiment of the invention, the 
top support 10 is provided with backing plate 27. In 
the event that height control switch 34 fails to stop 
motor 24, top support 10 will be stopped when it 
comes to rest on height control switch 34. Because 
of the interaction between top support 10 and 
backing plate 27, continued operation of the motor 
35 will not cause serious damage to the apparatus 
and will enable the operator to shut it off. 

The reactive material in the mold is then reac- 
ted. The conditions, e.g., time, temperature, etc., 
employed are determined by the nature of the 
reactive material used. Once the reaction is com- 
pleted, the molds are opened and the optical arti- 
cles are recovered. Reaction may be carried out in 
one or more steps. If multiple steps are utilized, it 
has been found useful to react the reactive materi- 
als to just short of their gel point and then release 
one or both of the mold halves from the positioning 
and/or locating means to allow the mold half or 
halves to follow the reactive material if it shrinks 
during the remainder of the reaction. This prevents 
the formation of surface voids caused by the reac- 
tive materials pulling away from the molding sur- 
faces of the mold. 

Typically, male mold half 12 will be released 
from the positioning means 15 in this process. Top 
support 10 may then be raised and the molds with 
partially cured optical lenses transported to position 
C (the final curing station) where the reaction of the 
reactive material may be completed. Once reaction 
is complete, the molds are opened and the optical 
articles recovered. 

A variety of techniques may be used to react 
the reactive precursors including thermal radiation, 
infrared radiation, electron beam radiation, gamma 
radiation, ultraviolet radiation or the like. Moreover, 



combinations of such techniques may be used. 
The molds employed must permit the passage of 
activating radiation so as to permit the reaction to 
proceed. Additionally they must be capable of with- 

5 standing the operating conditions encountered dur- 
ing manufacture of the optical devices. A number 
of mold materials are useful, including glass, quartz 
and polymeric materials. Examples of useful poly- 
meric materials are described in U.S. Patent 

10 4,208,364. Polypropylene and polyethylene 
terephthalate) are particularly useful mold materi- 
als. 

While the process and apparatus of the inven- 
tion may be employed to make any optical device, 

75 it is particularly useful in the manufacture of oph- 
thalmic devices which go on or into the eye. These 
devices, which include intraocular lenses, contact 
lenses, corneal transplant lenses and corneal im- 
plant lenses must be very accurate in the location 

20 of the longitudinal axes of each surface. 

The reactive material utilized in the process of 
the invention may be any composition which un- 
dergoes a chemical change, such as by poly- 
merization and vulcanization, to form a different 

25 material. A wide variety of such materials are 
known. They include the methyl methacrylate, 
xerogel materials which can be hydrated to form 
the so-called hydrogel contact lenses (e.g., poly(2- 
hydroxyethylmethacrylate) or poly(N-vinylpyr- 

30 rolidone)), silicone/acrylate materials, and telecheiic 
perfluoropolyethers such as are disclosed in U.S. 
4,440,918. 

The following examples further illustrate the 
present invention. 

35 

Example 1 

Ten mold assemblies adapted to produce con- 
tact lenses were placed on the locating means 

40 shown in FIG. 2. The top support was lowered to 
contact the male mold halves of the assembly and 
to align the mold halves so that the principal lon- 
gitudinal axes of the assemblies were coincident 
with each other and with that of the locating means. 

45 Vacuum was applied to the top support and the top 
support with the male mold halves attached thereto 
were removed from the female mold halves. A 
nitrogen atmosphere was then started and main- 
tained throughout the remainder of the process. 

so A small quantity (100 ul) of a mixture of 70 

weight percent of the telecheiic perfluoropolyether 
of Example 1 of U.S. 4,440,918, 20 weight percent 
of N-vinylpyrrolidone, and 10 weight percent of 
methyl methacrylate and 0.05 parts by weight of 

55 2,2-diethoxyacetophenone was charged to each of 
the female mold halves. The top support was 
lowered so that the male mold halves were inserted 
into the female mold halves. The mixture was ex- 
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posed to ultraviolet radiation through the molds for 
10 seconds using a light intensity of 1 x 10~ 3 watt 
from a GTE Sylvania 350 ultraviolet lamp. The 
vacuum was released from the male mold half and 
exposure of the reaction mixture to ultraviolet lighi 5 
was continued for an additional hour. The mixture 
was then annealed in the mold by heating at 80* C 
for an additional 0.5 hour without ultraviolet light. 
The lenses were separated from the molds and 
were found to have sharp optical acuity as mea- 10 
sured by a Radiuscope (American Optical, Buffalo, 
NY) and to be nontoric. 

Example 2 

15 

The apparatus and procedures employed in 
Example 1 were repeated with the following 
changes: 

a) The reactive material comprised 2-hydroxy- 
ethyl methacrylate (HEMA). 20 

b) The reacted lenses were annealed for one 
hour. 

The resulting contact lenses were found to 
have sharp optical acuity as measured by a Radiu- 
scope (American Optical, Buffalo, NY) and to be 25 
nontoric. 

Example 3 

Example 1 was repeated with the following 30 
changes: 

a) The reactive material comprised methyl 
methacrylate syrup and 0.25 weight percent 
Darocur® 1173. 

b) The reacted lenses were annealed for one 35 
hour. 

The lenses were found to have good optical 
acuity and to be nontoric. 

Claims 40 

1. A method for the manufacture of optical de- 
vices from reactive precursors comprising the 
steps of: 

I. providing 45 ' 

A. a mold which has 

(a) a first mold portion (12) which has 
a first molding surface (41) with a first 
principal longitudinal axis; 

(b) a second mold portion (13) which 50 
has a second molding surface (45) 

with a second principal longitudinal 
axis and which is adapted to coop- 
erate with said first mold portion to 
form a cavity to receive said reactive 55 
precursors; 

B. a molding device which has separate 
top and bottom mold supports (10 and 



11), said mold supports being oriented 
vertically with respect to one another, 
and being movable vertically with respect 
to one another, wherein 

(a) said top moid support (10) has a 
first planar surface (14) for contacting 
said first mold portion (12) and posi- 
tioning means (15) for positioning and 
holding said first mold portion on said 
first planar surface so that said first 
principal longitudinal axis is main- 
tained perpendicular to said first 
planar surface; 

(b) said bottom mold support (11) has 
a second planar surface (16) for con- 
tacting said second mold portion and 
locating means (17) for positioning 
said second mold portion on said sec- 
ond planar surface, said second 
planar surface being maintained in op- 
posed, parallel relationship to said first 
planar surface; 

II. placing said first and second mold por- 
tions together to form said cavity and sup- 
porting said second mold portion on said 
locating means of said second planar sur- 
face; 

III. moving said first planar surface (14) into 
contact with said first mold portion so as to 
position the first and second principal lon- 
gitudinal axes perpendicular to said first and 
second planar surfaces respectively and 
place said axes in coincident alignment with 
each other; 

IV. securing said first mold portion to said 
first planar surface by means of said posi- 
tioning means (15) and removing said first 
mold portion from said second mold portion 
by moving the mold supports vertically 
away from one another while maintaining 
the coincident alignment; 

V. injecting reactive material into said sec- 
ond mold portion; 

VI. closing said mold by vertically moving 
said first mold portion into said second 
mold portion while said first mold portion 
remains attached to said first planar surface 
in said coincident alignment thereby caus- 
ing said reactive material to assume the 
shape of said cavity; 

VII. at least partially reacting said reactive 
material while said first and second planar 
surfaces contact said first and second mold 
portions; and 

VIII. recovering said optical device from said 
mold. 

2. A method according to claim 1 wherein said 
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positioning means (15) comprises a predeter- 
mined array of vacuum means on said first 
planar surface. 

3. A method according to claim 2 wherein said 
vacuum means each comprise a cylindrical 
body (15) set in a cavity in said first planar 
surface (14), each body having a flange (46) at 
one end thereof with a face parallel to said first 
planar surface for receiving said first mold por- 
tion, and a passageway (48, 49) therethrough 
for connection to a vacuum pump. 

4. A method according to claim 3 wherein said 
locating means (17) comprise a cavity in said 
second planar surface (16), an outer sleeve 
(54) in said cavity, and an inner sleeve (55) in 
said outer sleeve, wherein said inner sleeve 
has a shoulder portion (56) for receiving said 
second mold portion. 

5. A method according to claim 1 wherein said 
first and second mold portions are plasma 
treated prior to injection of said reactive ma- 
terial. 

6. A method according to claim 1 wherein said 
method is carried out in an inert atmosphere. 

7. A method according to claim 1 wherein reac- 
tion is carried out by exposure to activating 
radiation selected from thermal radiation, in- 
frared radiation, electron beam radiation, gam- 
ma radiation and ultraviolet radiation. 

8. A method according to claim 1 wherein reac- 
tion is carried out by partially reacting said 
reactive precursors followed by releasing said 
first mold portion (12) from said top mold sup- 
port (10) or said second mold portion (13) from 
said bottom mold support (11) and completing 
said reaction. 

9. A method for the manufacture of a vision cor- 
recting optical device comprising the steps of: 

A. providing a mold which is comprised of 

(a) a cylindrical male mold portion (12) 
having a base around a first end thereof, 
an exterior molding surface (41) capable 
of forming a first optical surface on a 
second end thereof and a first principal 
longitudinal axis; 

(b) a female mold portion (13) having a 
hollow shell, a support surrounding a top 
end of said shell, an interior molding 
surface (45) at the bottom end of said 
shell and together with said shell defining 



a receptacle for receiving said male mold 
portion and a second principal longitudi- 
nal axis; 

B. providing a mold alignment device com- 
5 prised of 

(a) a male mold support (10) having a 
first planar surface (14) with vacuum po- 
sitioning means thereon, said vacuum 
positioning means having (i) a first cavity 

10 in said first planar surface (14), (ii) a 

cylindrical body (15) in said first cavity 
and projecting therefrom, (iii) a flange 
(46) surrounding said cylindrical body, 
and (iv) a passageway (48, 49) thereth- 

15 rough for connection to a vacuum pump; 

(b) a female mold support (11) having a 
second planar surface (16) parallel to 
said first parallel surface, said second 
planar surface having locating means 

20 (17) thereon which have (i) a second 

cavity in said second planar surface, (ii) 
an outer sleeve (54) in said second cav- 
ity, (iii) an inner sleeve (55) in said outer 
sleeve with an end of said inner sleeve 

25 projecting above said second planar sur- 

face, and (iv) a shoulder portion (56) on 
said end of said inner sleeve; 

C. inserting said male mold portion (12) into 
said receptacle of said female mold portion 

30 (13) to form a mold assembly with said 

interior and exterior molding surfaces in 
confronting relationship to form a molding 
cavity; 

D. placing said female mold portion (13) of 
35 said assembly on said shoulder portion (56) 

of said locating means (17) of said female 
mold support (11); 

E. moving said first planar surface (14) of 
said male mold support into contact with 

40 said male mold portion and holding said 

male mold portion thereto via said vacuum 
positioning means while maintaining said 
first and second planar surfaces (14, 16) in 
a parallel relationship to each other; 

45 F. urging said top and bottom planar sur- 

faces toward one another a sufficient dis- 
tance so as to position said first and second 
longitudinal axes at right angles to said 
planar surfaces and place said axes in co- 

50 incident alignment with each other; 

G. opening said molding cavity by vertically 
removing said male mold portion from said 
female mold portion while said male mold 
portion remains held to said first planar sur- 

55 face in said coincident alignment; 

H. charging a quantity of reactive material to 
said female portion; 

I. closing said molding cavity by inserting 
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said male mold portion into said female 
mold portion with said male mold portion 
held to said first planar surface in said co- 
incident alignment; 

J. reacting said reactive material; and 5 
K. recovering said optical device from said 
mold. 

10. An apparatus for molding optical devices com- 
prising a top mold support (10) which 10 
has a first planar surface (14), a vacuum posi- 
tioning means (15) on said first planar surface 
comprising (i) a first cavity in said first planar 
surface, (14), (ii) a cylindrical body (15) in said 
first cavity having a portion projecting there- 15 
from, (iii) a flange (46) around said projecting 
portion, and (iv) a passageway (48, 49) thereth- 
rough for connection to a vacuum pump; 
a bottom mold support (11) which has a sec- 
ond planar surface (16) parallel to said first 20 
planar surface (14), a locating means (17) on 
said second planar surface (16) comprising (i) 
a second cavity in said second planar surface, 

(ii) an outer sleeve (54) in said second cavity, 

(iii) an inner sleeve (55) in said outer sleeve 25 
having a portion that projects above said sec- 
ond planar surface (16), and (iv) a shoulder 
portion (56) on said projecting portion, 

a frame having guide means thereon, said 
guide means passing through said top and 30 
bottom supports (10, 11) for permitting vertical 
movement of said top and bottom supports 
with respect to each other while maintaining 
said first and second planar surfaces (14, 16) 
parallel to each other. 35 

Revendications 

1. Un procede de fabrication de dispositifs opti- 

ques a partir de prgcurseurs de reaction com- 40 
prenant les etapes consistant a : 
I. r^aliser 

A. un moule qui comprend 

(a) une premiere partie de moule (12) 

qui comporte une premiere surface de 45 
moulage (41) presentant un premier 
axe longitudinal principal; 

(b) une deuxfeme partie de moule (13) 
qui comporte une deuxieme surface 

de moulage (45) presentant un 50 
deuxieme axe longitudinal principal et 
qui est apte a coop§rer avec ladite 
premiere partie de moule pour former 
une cavite pour recevoir lesdits pre- 
curseurs de reaction; 55 

B. Un dispositif de moulage qui compor- 
te des supports superieur et inferieur s6- 
pares de moule (10 et 11), lesdits sup- 



ports de moule etant orientes verticale- 
ment Tun par rapport a i'autre et 6tant 
mobiles verticalement Tun par rapport a 
I'autre, dans lequel 

(a) iedit support superieur de mouie 

(10) comporte une premiere surface 
plane (14) destinee a venir en contact 
avec ladite premiere partie de moule 
(12) et un moyen de positionnement 
(15) destine a positionner et tenir ladi- 
te premiere partie de moule sur ladite 
premiere surface plane de fagon que 
Iedit premier axe longitudinal principal 
soit maintenu perpendiculaire a ladite 
premiere surface plane; 

(b) Iedit support interieur de moule 

(11) comporte une deuxieme surface 
plane (16) destinee a venir en contact 
avec ladite deuxieme partie de moule 
et des moyens de rep^rage (1 7) desti- 
nes a positionner ladite deuxieme par- 
tie de moule sur ladite deuxieme sur- 
face plane, ladite deuxieme surface 
plane etant maintenue dans une rela- 
tion parallele a ladite premiere surface 
plane, opposee a celle-ci; 

II. placer ensemble ladite premiere et ladite 
deuxidme parties de moule pour former la- 
dite cavite et supporter ladite deuxieme par- 
tie de moule sur lesdits moyens de repera- 
ge de ladite deuxieme surface plane; 

III. d£placer ladite . premfere surface plane 
(14) pour venir en contact avec ladite pre- 
miere partie de moule de fagon a position- 
ner le premier et le deuxieme axes longitu- 
dinaux principaux perpendiculairement i la- 
dite premiere et a ladite deuxieme surfaces 
planes respectivement et placer lesdits axes 
en alignement de coincidence entre eux; 

IV. fixer ladite premiere partie de moule sur 
la premiere surface plane a I'aide dudit 
moyen de positionnement (15) et enlever 
ladite premiere partie de moule de ladite 
deuxi&me partie de moule en deplagant les 
supports de moule verticalement a I'ecart 
Tun de I'autre tout en maintenant I'aligne- 
ment de coVncidence; 

V. injecter la mati&re reactive dans ladite 
deuxieme partie de moule; 

VI. fermer Iedit moule en deplagant vertica- 
lement dans ladite deuxieme partie de mou- 
le ladite premiere partie de moule pendant 
que ladite premiere partie de moule reste 
attachee a ladite premiere surface plane 
dans Iedit alignement de coVncidence, en 
amenant ainsi ladite matfere reactive a 
prendre la forme de ladite cavity ; 

VII. faire reagir au moins partiellement ladite 
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matiere reactive pendant que ladite premie- 
re et ladite deuxieme surfaces planes sont 
en contact avec ladite premiere et ladite 
deuxieme parties de moule; et 
VIII. recuperer ledit dispositif optique a par- 5 
tir dudit moule. 

2. Un procede selon la revendication 1 dans le- 
quel ledit moyen de positionnement (15) com- 
prend un reseau predetermine de moyens de 10 
vide sur ladite premiere surface plane. 

3. Un procede selon la revendication 2 dans le- 
quel lesdits moyens de vide comprennent cha- 

cun un corps cylindrique (15) place dans une 75 
cavite dans ladite premiere surface plane (14); 
chaque corps comportant une bride (46), si- 
tuee a Tune de ses extremites, dont une face 
est parallele a ladite premiere surface plane 
pour recevoir ladite premiere partie de moule, 20 
et un passage (48, 49) qui le traverse en vue 
d'une liaison a une pompe a vide. 

4. Un procede selon la revendication 3 dans le- 
quel lesdits moyens de reperage (17) com- 25 
prennent une cavite dans ladite deuxieme sur- 
face plane (16), un manchon exterieur (54) 
dans ladite cavite\ et un manchon interieur (55) 
dans ledit manchon exterieur, dans lequel ledit 
manchon exterieur comporte une partie 30 
d'epaulement (56) pour recevoir ladite deuxie- 
me partie de moule. 

5. Un procede selon la revendication 1 dans le- 
quel lesdites premiere et deuxieme parties de 35 
moule sont traitees par plasma avant I'injection 

de ladite matiere reactive. 

6. Un procede selon la revendication 1 dans le- 
quel ledit procede' est mis en oeuvre dans une 40 
atmosphere inerte. 

7. Un procede selon la revendication 1 dans le- 
quel la reaction est effectuee par une exposi- 
tion a un rayonnement activant choisi parmi un 45 
rayonnement thermique, un rayonnement infra- 
rouge, un rayonnement par faisceau electroni- 
que, un rayonnement gamma et un rayonne- 
ment ultra-violet. 

50 

8. Un procede selon la revendication 1 dans le- 
quel la reaction est effectuee en faisant partiel- 
lement rSagir lesdits precurseurs de reaction, 
puis en liberant, dudit support superieur (10) 

de moule, ladite premiere partie (12) de moule 55 
ou, dudit support inferieur (11) de moule, ladite 
deuxieme partie (13) de moule, et en achevant 
la reaction. 



9. Un procede destine a la fabrication d'un dispo- 
sitif optique de correction de vision compre- 
nant les Stapes consistant a : 

A. realiser un moule qui est compose de 

(a) une partie cylindrique male (12) de 
moule comportant une base autour de sa 
premiere extremite, une surface exte>ieu- 
re (41) de moulage susceptible de for- 
mer une premiere surface optique sur sa 
deuxieme extremite sur celle-ci et un 
premier axe longitudinal principal; 

(b) une partie femelle (13) de moule 
comportant une enveloppe creuse, un 
support entourant une extremite supe- 
rieure de ladite enveloppe, une surface 
interieure (45) de moulage situee a Tex- 
tremite interieure de ladite enveloppe et 
definissant ave.c ladite enveloppe un re- 
ceptacle pour recevoir ladite partie male 
de moule et un deuxieme axe longitudi- 
nal principal; 

B. realiser un dispositif d'alignement de 
moule constitu§ par : 

(a) un support male (10) de moule com- 
portant une premiere surface plane (14) 
portant des moyens de positionnement 
par le vide, lesdits moyens de position- 
nement par le vide comprenant (i) une 
premiere cavite dans ladite premiere sur- 
face plane (14), (ii) un corps cylindrique 

(15) dans ladite premiere cavite et en 
saillie a partir de celle-ci, (Hi) une bride 
(46) entourant ledit corps cylindrique, et 
(iv) un passage (48, 49) qui le traverse 
en vue d'une liaison a une pompe a 
vide; 

(b) un support femelle (11) de moule 
comportant une deuxieme surface plane 

(16) parallele a ladite premiere surface 
plane, ladite deuxieme surface plane por- 
tant des moyens (17) de reperage qui 
comprennent (i) une deuxieme cavite 
dans ladite deuxieme surface plane, (ii) 
un manchon exterieur (54) dans ladite 
deuxieme cavite, (iii) un manchon inte- 
rieur (55) dans ledit manchon exterieur, 
une extremite dudit manchon interieur 
faisant saillie au-dessus de ladite deuxie- 
me surface plane, et (iv) une partie (56) 
d'epaulement sur ladite extremite dudit 
manchon interieur; 

C. inserer ladite partie male (12) de moule 
dans ledit receptacle de ladite partie femelle 
(13) de moule pour former un ensemble de 
moule, lesdites surfaces interieure et exte- 
rieure de moulage etant disposees face a 
face pour former une cavite* de moulage; 

D. placer ladite partie femelle (13) de moule 
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dudit ensemble sur ladite partie (56) d'epau- 
lement desdits moyens (17) de reperage 
dudit support femelle (11) de moule; 

E. deplacer ladite premiere surface plane 
(14) dudit support male de moule pour venir 5 
en contact avec ladite partie male de moule 

et tenir ladite partie male de moule sur 
celle-ci a I'aide desdits moyens de position- 
nement par le vide tout en maintenant ladite 
premiere et ladite deuxieme surfaces planes 10 
(14 et 16) dans une relation paraliele entre 
elles; 

F. solliciter I'une vers I'autre lesdites surfa- 
ces planes superieure et inferieure a une 
distance suffisante pour positionner ledit 15 
premier et ledit deuxieme axes longitudi- 
naux a angles droits avec lesdites surfaces 
planes et placer lesdits axes en alignement 

de coincidence entre eux; 

G. ouvrir ladite cavite de moule en d6pla- 20 
gant verticalement de ladite partie femelle 

de moule ladite partie male de moule tandis 
que ladite partie m§le de moule reste tenue 
sur ladite premiere surface plane dans ledit 
alignement de coTncidence; 25 

H. charger une quantite de matiere reactive 
dans ladite partie femelle: 

I. fermer ladite cavite* de moule en inserant 
ladite partie male de moule dans ladite par- 
tie femelle de moule, ladite partie male de 30 
moule etant tenue sur ladite premiere surfa- 
ce plane dans ledit alignement de coinci- 
dence; 

J. faire reagir ladite matiere reactive; et 

K. recuperer dudit moule ledit dispositif op- 35 

tique. 

un appareil destine a mouler des dispositifs 
optiques comprenant un support superieur (10) 
de moule qui comporte une premiere surface 40 
plane (14), un moyen (15) de positionnement 
sur ladite premiere surface plane comprenant 

(i) une premiere cavite dans ladite premiere 
surface plane (14), (ii) un corps cylindrique 

(15) dans ladite premiere cavite comportant 45 
une partie en saillie a partir de celui-ci, (iii) une 
bride (46) autour de ladite partie en saillie, et 
(iv) un passage traversant (48, 49) en vue 
d'une liaison a une pompe a vide; 

un support inferieur (11) de moule qui 50 
comporte une deuxieme surface plane (16) pa- 
raliele a ladite premiere surface plane (14), un 
moyen (10) de reperage sur ladite deuxieme 
surface plane (16) comprenant (i) une deuxie- 
me cavite dans ladite deuxieme surface plane, 55 

(ii) un manchon exterieur (54) dans ladite 
deuxieme cavite\ (iii) un manchon inteVieur (55) 
dans ledit manchon exterieur comportant une 



partie qui fait saillie au-dessus de ladite 
deuxieme surface plane (16), et (iv) une partie 
<56) d'Spaulement sur ladite partie en saillie, 

un cadre portant des moyens de guidage, 
lesdits moyens de guidage traversant lesdits 
supports superieur et inferieur (10, 11) pour 
permettre un deplacement vertical desdits sup- 
ports superieur et inferieur Tun par rapport a 
I'autre tout en maintenant paralleles entre elles 
lesdites premiere et deuxieme surfaces planes 
(14, 16). 

Patentanspruche 

1. Verfahren zum Herstellen von optischen Ein- 
richtungen aus reaktionsfahigen Vorstufen mit 
folgenden Schritten: 

I. es werden verwendet: 

A. eine Form mit 

(a) einem ersten Formteil (12), der 
eine erste Formgebungsflache (41) 
mit einer ersten Langshauptachse be- 
sitzt; 

(b) einem zweiten Formteil (13), der 
eine zweite Formgebungsflache (45) 
mit einer zweiten Langshauptachse 
besitzt und geeignet ist, mit dem er- 
sten Formteil unter Bildung eines 
Formhohlraums zur Aufnahme der re- 
aktionsfahigen Vorstufen zusammen- 
zuwirken; 

B. eine Formgebungsvorrichtung, die ei- 
nen oberen und einen unteren Formtra- 
ger (10 und 11) besitzt, die voneinander 
getrennt sind und die relativ zueinander 
vertikal orientiert und relativ zueinander 
vertikal bewegbar sind, wobei 

(a) der obere Formtrager (10) eine 
erste ebene Flache (14) zur Anlage an 
dem ersten Formteil (12) und Positio- 
niermittel (15) zum Positionieren und 
Halten des ersten Formteils auf der 
ersten ebenen Flache besitzt, und 
zwar derart, dai3 die erste Langshaupt- 
achse rechtwinklig zu der ersten ebe- 
nen Flache gehalten wird; 

(b) der untere Formtrager (11) eine 
zweite ebene Flache (16) zur Anlage 
an dem zweiten Formteil und Festle- 
gemittel (17) zum Positionieren des 
zweiten Formteils auf der zweiten 
ebenen Flache in einer solchen Stel- 
lung besitzt, dafi die zweite ebene 
Flache in einer Lage gehalten wird, in 
der sie der ersten Flache parallel zu 
ihr gegenOberliegt; 

II. der «rste und der zweite Formteil werden 
so zusammengesetzt, dafl sie den genann- 
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ten Hohlraum bilden, und der zweite Form- 
teil wird auf den Festmitteln der zweiten 
ebenen Flache abgestutzt; 
HI. die erste ebene Flache (14) wird bis zu 
einer solchen Anlage an dem ersten Form- 5 
teil bewegt, dafl die erste und die zweite 
Langshauptachse zu der ersten und der 
zweiten ebenen Flache rechtwinklig sind 
und diese Achsen miteinander fluchten und 
ubereinstimmen; 10 

IV. der erste Formteil wird mit Hilfe der 
Positioniermittel (15) an der ersten ebenen 
Flache befestigt, und zum Entfernen des 
ersten Formteils von dem zweiten Formteil 
werden die Formtrager vertikal voneinander 15 
wegbewegt, wobei die Ubereinstimmung der 
Achsen aufrechterhalten wird; 

V. reaktionsfahiges Material wird in den 
zweiten Formteil gespritzt; 

VI. zum Schlieften der Form wird der erste 20 
Formteil vertikal in den zweiten Formteil be- 
wegt, wahrend der erste Formteil an der 
ersten ebenen Flache in der genannten koa- 
xialen Lage befestigt bleibt, so dafl das re- 
aktionsfahige Material die Form des Hohl- 25 
raumes annimmt; 

VII. wahrend die erste und die zweite ebene 
Flache an dem ersten bzw. zweiten Formteil 
anliegen, wird das reaktionsfahige Material 
mindestens teilweise zur Reaktion gebracht; 30 
und 

VIII. die optische Einrichtung wird der Form 
entnommen. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 35 
zeichnet, daB die Positioniermittel (15) minde- 
stens teilweise aus einer vorherbestimmten An- 
ordnung von Saugmitteln auf der ersten ebe- 
nen Flache bestehen. 

40 

3. Verfahren nach Anspruch 2, dadurch gekenn- 
zeichnet, dafl jedes der Saugmittel einen zylin- 
drischen Korper (15) besitzt, der in einen Hohl- 
raum in der ersten ebenen Flache (14) einge- 
setzt ist und der am einen Ende einen Flansch 45 
(46) mit einer zu der ersten ebenen Flache 
parallelen Flache zur Aufnahme des ersten 
Formteils besitzt, sowie einen Durchlafl (48, 

49) zum AnschluG an eine Vakuumpumpe. 

50 

4. Verfahren nach Anspruch 3, dadurch gekenn- 
zeichnet, dafl die Festlegemittel (17) einen 
Hohlraum in der zweiten ebenen Flache (16) 
besitzen, ferner eine auflere Hulse (54) in dem 
Hohlraum und eine innere Hulse (55) in der 55 
au/teren HUlse, wobei die innere Hulse einen 
Schulterteil (56) zur Aufnahme des zweiten 
Formteils hat. 



5. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dafl der erste und der zweite Formteil 
vor dem Einspritzen des reaktionsfahigen Ma- 
terials plasmabehandelt werden. 

6. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, da/3 das Verfahren in einer inerten 
Atmosphare durchgefuhrt wird. 

7. Verfahren nach Anspruch 1, dadurch gekenn- 
• zeichnet, da/3 zum Durchfuhren der Reaktion 

eine aktivierende Strahlung verwendet wird, die 
aus Warmestrahlung, Infrarotstrahlung, Elektro- 
nenstrahlung, Gammastrahlung und Ultravio- 
lettstrahlung ausgewahlt ist. 

8. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daJ3 zum Durchfuhren der Reaktion 
die reaktionsfahigen Vorstufen teilweise zur 
Reaktion gebracht werden, danach der erste 
Formteil (12) von dem oberen Formtrager (10) 
Oder der zweite Formteil (13) von dem unteren 
Formtrager (11) geldst wird und danach die 
Reaktion vollstandig durchgefuhrt wird. 

9. Verfahren zum Herstellen einer das Sehvermo- 
gen verbessernden optischen Einrichtung mit 
folgenden Schritten: 

A. es wird eine Form verwendet, die 

(a) einen zylindrischen positiven Formteil 
(12) besitzt, der an einem ersten Ende 
von einem Basisteil umgeben ist und der 
an einem zweiten Ende eine auflere 
Formgebungsflache (41) aufweist, die 
geeignet ist, eine erste optische Flache 
auszubilden und eine erste Langshaupt- 
achse besitzt; 

(b) ferner einen negativen Formteil (13) 
mit einer hohlen Schale, einem das obe- 
re Ende der Schale umgebenden Trager, 
eine am unteren Ende der Schale ange- 
ordnete, innere Formgebungsflache (45), 
die zusammen mit der Schale eine Auf- 
nahme fur den positiven Formteil bildet 
und die eine zweite Langshauptachse 
besitzt; 

B. es wird eine Formausrichtvorrichtung ver- 
wendet, die 

(a) einen Positivformtrager (10 )besitzt, 
der eine erste ebene Flache (14) auf- 
weist, auf der Saugpositioniermittel vor- 
gesehen sind, die (i) einen ersten Hohl- 
raum in der ersten ebenen Flache (14), 
(ii) einen in dem ersten Hohlraum ange- 
ordneten und von ihm vorstehenden, zy- 
lindrischen Korper (15), (iii) einen den 
zylindrischen Korper umgebenden 
Flansch (46) und (iv) einen Durchlafl (48, 
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49) zum Anschlu/3 an eine Vakuumpum- 
pe aufweisen; 

(b) ferner einen Negativformtrager (11), 
der eine zu der ersten ebenen Flache 
paralleie, ebene Fiache (16) besitzt, auf 5 
der Festlegemittel (17) vorgesehen sind, 
die (i) einen in der zweiten ebenen Fla- 
che vorgesehenen, zweiten Hohlraum, (ii) 
eine au/tere Hulse (54) in dem zweiten 
Hohlraum, (iii) eine in der aufleren HUlse 10 
angeordnete, innere Hulse (55) mit ei- 
nem oberhalb der zweiten ebenen Fla- 
che vorstehenden Ende und (iv) einem 
an dem genannten Ende der inneren 
Hulse vorgesehenen Schulterteil (56) auf- 15 
weisen; 

C. zur Bildung einer Formanordnung wird 
der positive Formteil (12) derart in die Auf- 
nahme des negativen Formteils (13) einge- 
setzt, da/3 die innere und die au/tere Form- 20 
gebungsflache einander unter Bildung eines 
Formhohlraumes zugekehrt sind; 

D. der negative Formteil (13) der genannten 
Anordnung wird auf den Schulterteil (56) der 
Festlegemittel (17) des Negativformtragers 25 
(11) aufgesetzt; 

E. die erste ebene Flache (14) des Posttiv- 
formtragers wird bis zur Anlage an dem 
positiven Formteil bewegt, und der positive 
Formteil wird daran mit den Saugpositionier- 30 
mitteln festgehalten, wahrend die erste und 

die zweite ebene Fiache (14, 16) zueinander 
parallel gehalten werden; 

F. die obere und die untere ebene Flache 
werden uber eine genugend gro/te Strecke 35 
derart zueinander hin bewegt, so da/3 die 
erste und die zweite Langsachse zu den 
ebenen Flache rechtwinklig sind und mitein- 
ander ubereinstimmen; 

G. zum Offnen des Formhohlraumes wird 40 
der positive Formteil von dem negativen 
Formteil vertikal wegbewegt, wahrend der 
positive Formteil weiter in der koaxialen 
Lage an der ersten ebenen Flache festge- 
halten wird; 45 

H. in den negativen Teil wird eine Menge 
eines reaktionsfahigen Materials chargiert; 

I. zum Schlie/ten des Formhohlraumes wird 
der positive Formteil in den negativen 
Formteil eingesetzt und dabei in der koaxia- 50 
len Lage an dem ersten Formteil gehalten; 

J. das reaktionsfahige Material wird zur Re- 
aktion gebracht; und 

K. die optische Einrichtung wird der Form 
entnommen. 55 

10. Vorrichtung zum Formen von optischen Ein- 
richtungen mit einem oberen Formtrager (10), 



der 

eine erste ebene Flache (14) besitzt, auf der 
Saugpositioniermittel (15) vorgesehen sind, die 
(i) einen ersten Hohlraum in der ersten ebenen 
Fiache (14), (ii) einen in dem ersten Hohlraum 
angeordneten und von ihm vorstehenden, zy- 
lindrischen Korper (15), (iii) einen den zylindri- 
schen Korper umgebenden Flansch (46) und 
(iv) einen Durchiafl (48, 49) zum Anschlu/3 an 
eine Vakuumpumpe aufweisen; 
ferner einen Negativformtrager (11), der eine 
zu der ersten ebenen Flache paralleie, ebene 
Flache (16) besitzt, auf der Festlegemittel (17) 
vorgesehen sind, die (i) einen in der zweiten 
ebenen Flache vorgesehenen, zweiten Hohl- 
raum, (ii) eine au/tere Hulse (54) in dem zwei- 
ten Hohlraum, (iii) eine in der au/teren Hulse 
angeordnete, innere Hulse (55) mit einem 
oberhalb der zweiten ebenen Flache vorste- 
henden Ende und (iv) einem an dem genann- 
ten Ende der inneren Hulse vorgesehenen 
Schulterteil (56) aufweisen; 
sowie ein Gestell, das mit Fuhrungsmitteln ver- 
sehen ist, die den oberen und den unteren 
Trager (10, 11) durchsetzen und eine vertikale 
Bewegung des oberen und des unteren Tra- 
gers relativ zueinander gestatten und dabei die 
erste und die zweite ebene Flache (14, 16) 
zueinander parallel halten. 
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